Mechanism of l-histidine-induced stimulation of amino acid transport in slices of rat cerebral cortex.
Effects of l-histidine on the transport of other amino acids were studied with slices of rat cerebral cortex. Histidine (0.5 mM) significantly increased the 60-min accumulation of large neutral and basic amino acids (0.5 mM). The effect was dependent on sodium ions and could be demonstrated in slices from both adult and newborn rats. Other amino acids tested were either ineffective or inhibitory; in particular, l-phenylalanine was strongly inhibitory. The 5-min influx of amino acids into slices was also enhanced by preincubation with histidine. This effect was stereospecific for l-histidine, sodium-independent and not produced by histidine metabolites or activation of histamine H(1) and H(2) receptors. Kinetic analysis of leucine influx showed that the maximal velocity of transport (V) increased relatively more than the other transport parameters. The results could be explained by stimulation of amino acid exchange by intracellular l-histidine. The opposite effects of histidine and phenylalanine on the accumulation of other amino acids are in keeping with the generally less severe impairment of cerebral functions in clinical histidinemia as compared to that in phenylketonuria.